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[ft n . ' ■ 

c t^nrnt'-r ?,m^m^o .... 

4 3 . . '20. 

^ ai5. e. a :K ^ If IB % «j f# r 5 -fe ^ « « ^ «5 ff , 
im^-^ 5 ] 

if 1 IBigO«^ tig§T'* o T, 
[ 0 0 0 1 ] 

[ % 0^ © s -r § s ^Tj 4> ^ ] 

[ 0 0 0 2 ] 

jfi¥{it«:^^i^T'^*^«SgA^«5.LTV>§o fib. ^ ^« 5^ O « 1^ ^ - * l?I 5. n T 
0^{ct±, fiSA fc 1^ Ci«5K%# oo^aiv^, rj&X^'V 

[ 0 0 0 3 ] 

CCT', ±8H»l^«Sffi*©*Xi5? v-rXi: LT{i> 011^1?. ««^^^MLfct). 
[ 0 0 0 4 ] 
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. [ 0 0 0,5 ] . 

y-:^7 7b^S(^LT|g5g-r5»-&©3**e.-r. ^-tiJW^O^H^tcJ: 0 fig ^ n T S6^ « n 

. a^^i-s/^--y>&«jiMRrtg*fecDi:*^?nSo lo 

C 0 0 0 6 ]. 

L*^L**^P., ±IB««^£P^M{C J;:5:^7Xi?fV^X«. ttfg O ^ ffi :^»^ gE# © 
[ 0 0 0 7 ] 

J- 5/ — jy ^ifi ^)f^f^tfc»5fe*^S.ci:{i:J;S;^;X:5fv-1':=?®^ia>^^tl & - ;i/ 

fij 3b^' n ^ t" t V\ 5 *^ ^ ^ o ^ . — — ;l/ ^ Bfi o t) ^ ^ o X L * ^ t 20 . 

. v^X-rs c i:*^||L < JSr^o o * , i> - ftS 6 n /t D 

n t) -r ^ t . 't<Dm:ti7.^'^^XT^^i^it. ^ n 6 cS — ;l/ ^ M L T 

*^ 5) if l> V\>' — ''I' ftS -p fc!3fe^^»5B:-rJ:5fCb«:V''fc. *SfS{C:*X^vYXT?#:&< 

g {c.jf ^ fc M D it -r J; % c « H Si T ^ o 
[boos ] 

±iB^SM-^y^g#®^ 0 fc <fc ^ ^ -r-r X(D«-a-> - if o » -a- 5 

[ 0 0 0 9 ] 

*^B^{i. C ©J; d :&KM{cffi*^T*^nfc t©Xfe D . ©«?^g§©gft 
[0010], 40 

[00 i iv 

* fc; * % 0^ © « ^« g§ . ^ 3gc © ^ ^ 'If m nr^u .^mmoyn^.xn 
"^nr^mmn js' t? & k ^ it k ^^^^ m u . ^ © ^ ^^^^ m uTt & •mmnm-^^^T^^m 

Rr'^-e:*-^ o ..... 
[0-012] 
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[0013] 

HJLT. 2|s:^H^<D»$ LVv||jii|©}g^fcov^r . 0 ffi * # L ^ A< 6 Si H.^ "T 5 o 
[0014] 

i: 0 0 1 5 ] 

t) a * ^ © » ^ « IS Si* -e 5 o 

[0016] 

tt gffi s.tiT t) . .0 1 <DSf t» «^/c.^^^ i: a 2 so* a 3 ©r^v^fct^sir-i^ffl ^ n§o 

^ « ffi 2; L T ^ffl ^? n 5 o 
[0017] 

S 1 O ± ® (fS 2 (DM W2 t (D ® ) {c (i . 0 2 ^ -r a; 5 fc . X > 4^ - ( « K #9 20 

m-^xtit ^i''^^<o^-<-^ '^^m<Dy r vtj' 3 >^-m common > 4 

[00 18] . ' 

H 2 2 t {±\ JSraT^^- X^l^-r ( L C D) 6 . * 3^ S {I g|5 9.. LED ( L' i g 

ht Efnitting Diode) ^^gP 1 0 ^ S tl T V> -S „ ^ S r -C X 

i^-r 6.«.. m 1 cDffi# 1 kmrsitr)^r>m<Dm.m2 a fc^it 5>tiTv^So #^i.iiij^s^gi5 9 
i: L E D^^gp 1 0 itm 2 (Dm^ 2 ©5fefii{c^it stiTv^^o tjiis. m^mm^m^ 9 « 

iSS.^ ^Q: i: O-r- ^^^^^MM ( I r D k%mmm^K J; ^ * ^i- fv^ ii « ) {c J: o T Si.g 
[00 1 .9 ]. 

■t.rc\. :^mm(Dmm<Dm-^m.m^^(Dmr^. m^^tm 2 (omw 2 \t^ w® 2. b {kkd^^sm 

[ 0 0 2 0 ] 

, [«?-^-^^-] • ' ■ 

-/^-:7 8 t±, ±IB=S-i5f-f':/(D^n7?feoTfem(/^o fib. JWT©lttH^1?{i. -l* X h 40 
— ^ — 7 8 ^^JfC^^f T ^ o 0 4ti, iSB^y-rx h 5}? — /l/^OW^^ — 

[ 0 0 2 1 ] 

mm.m^^~-f^- 7 8 {±.-ogH^«^i^ 1 0 4 V 10 2. mmmmB: i o 3 . e 

^umm i 0 5 . -Rxs. mmnmrn: 102^103 <o.mic^mm^mni£nrcm.m.(r>nm 
1 0 1 ^wbTv^So 

[0022], 

1 0 4 a.^J^tf J8e@WTfjao«Mii©m#«r-r 5«S3»tt£D)l-e355o fife 
8 ±IBMBJ«aM 1. 0 4ffl!l*^@?l^n^:^{C^§o 50 
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[ 0 0 2 3 ] 

jiH^«;(SM 1 0 2 i: 1 0 3 o {c {± . m^isMmiy u n >mm 10 7 if^m-^nr^ *) . 
mmmm-> V a i/mm I o 7 tf/'i-f tts:-:>x=&mmm&^ i o i^m-s-ltv^So t. 
>c. ^^mmm.^ 1 0 1 (bmmKit. 4^-^ tr-r-f 1 0 e s^j^^^nxv^So c: t:-?^ 
^ 1 0 6 t iti^^cDmy&^mi^ti^mrc-^ nr^ d . ^^je^siim? ioit±. s^^^trT^ 

^ 1 0 6 T ^ n^tl @ E& iHllte Rite t % ^ T s o 

c 0 b 2 4 ] 

^?^«SM?l 0 1 -;5rtD^^gP^i-*^fife'^fl&:^r©^^§|5:$)-*<'>TV (C y a n) fc^ 
g|5^*^v-tf>^ (Ma g e n t a) fc^fe^n/ciK? Cl^AT . ^2S?1 0 1 bfcPf.^:) 10 

—y^<D^^m^^i)'^&^Tm:^<Dmm^^■b'^'r:I■u— (Ye i i ow) icm&-s nrc^ 
¥ msm^ 1 .0 1 ci:Bf^) ^!>*<fcfe3a^)b^6.*t)\ ^-n^nsfe©^ 

S/-c> ±IHIIl«i?l 0 1 a. ^2i|§i?l 0 1 b. |g3)|§i^l 0 1 c«, 0!l^{^05{c^ 

■r J: 5 fc^ti^n 3 m^fmicmmicm^is nri,^?>o m 5 ±mmmmmm 1 0 2 t 1 
0 3 (Dmicw-^^itcam-^ tifc^Mmmn^ 1 0 1 ^^mmLfc t ^ cDmrnm-^^^ . 
c itm I 1 0 1 a ^ ^ L . M'^Mitm 2 m.^ 1 0 1 b ^ . h 41 y « n 3 s ? 1 0 1 c 

t^rcidic, ±mm i.m^ 1 0 1 a . mz m.^ 1 0 1 b . ^ 3 ®? 1 0 1 c *^ 3js?«fc 

3S^5Ji-a-. m 0 -a- o fc^ 1 m^- 1 0 1 a . m 2 1 0 1 b . m 3 1 0 1 c 3 o 

-ii§{c . 1 M^Hm^ ( 1 ei/-fe;V) ^^©fe*^'9i^^n^o ±iH^.l 1 0 1 

fc a? ti! iB L T a 

[ 0 0 2 5 ] 

t>*?ij^[q]©^x h ^-Yt/WW® 0 . v^^:>^^^•T h u 7. « 51 ^ n T § „ "T % 

MHjttffijpi 0 2 cDn:^i^<D^7. h ^ ^ •:/^mmt. mmnmm i o 3 (DMysf^<D 

#x h •^'T i: fi, sv^cj^Mf s J; 3 tiBB^ nTv>;5 „ ^lt, ± ffi ^ ?^ «S ilZ so 

^1 0 Hi. «-Xh'5-i':/ft^cD3SMffiB (K-yhffiB) ^^:^t^^t^M^£;LTBH«^?t^T 
V>So -^J t LTs ^BJ^ffiM 1 0 2 OX h •^-r y^^WSA^ 4 8 0 * T , SB^«®|1 1 0 

soxh^-r^^Wi^A^e 4 o*T'^sj;5^«-a-. ±fE^j]^?S)K[?i o i ©m« 307 

2O0^@i:3S:?)> h'y h.m. «>rai3<3 0 7 2 O.Ofgfc^So ^fe^ ± IB fi^ (rI . ±IHtt 

•r ^tf'. ±mmmmmm i 0 2 . ■ 1 o 3 (d^t. h -< :f^nmit. ^ec?)^^-^-^-^ 

> h n-^ 7 7»cg!«g?nT:eo, aK«?-^->'<-3:yhn-57 7*^=S-xh^'i' 

COO 26] 

T'^ewsoaii^igo^if^^sifei? 1 0 l it. ±nE.iE<Dmm^m-Dy3 (o^^nu■^tl^mmmm 

M 1. 0 3 fflO'^lRl ft<D«#*jtO:^cD^^g|5^3t)^^R^«ffiM I 0 2 < H tiCi3:?> 

mm 1 0 3 cDmm.<D X h ^ ^ •:/vimm^iE(omEE^^i}at ^ ^tip.wxh^-i't/ttit 
m(D^m^m.(Dmmmm.'i^ I 0 1 ±miE (on^ ^ n-z):^ (D^m^^t^mmmmm 1 0 
2 i[l(crq]#. Ao«if %it-p;^o¥^a5:Ji-*^^B>^«®iK 1 0 3 m^[^ < c t icti :s> . ~m 
.fc.LT. m 1 a? 1 0 1 a (o-yr ^^mm-^ mzn^ 1 0 1 h <D&^^^mm^ m 
3m.^ I 0 1 c (o-f tti^^ummmmmi 0 2{ii{c[^< "tn^^ im 

7-1 0 1 a~^3M?l 01 c{Cj;.t)a^rn5 1 \d ^ t }]/ (D ^Itm^ t ^ ^ o S/cP^ 50 
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SK«?'^->'^-7 8tcj:n{?. mmnmmi 0 2. 1 0 3 ^(omswtn^mmt ^ ^ t 

[ 0 0 2 7 ]. 

^ ^ <D 7. -< =9- mi" ^ 'M ^ . t ti iE> 7^ y ^ ^ ^ X ^ y-^ ?> ^-^ t>(^ ^ T ^ y 

(B) fc«fe^nfc&?cD afflSR^fflv^i. c i:^;: J; t) . - « ^ ^ ^ 3g "T § 

^ mmmmm 1 0 2 Mic^ m^iSi^T v-tfv^?, -r^in- u < 

T-^-=> r mt^o :*||Jg(DJ^^T'ti:. #: 2 W ffi 2 b ill © *i fc « - - 7 8 : 

^Ktt fcfiSJ^^tf TV>§3bV. - 7 8 «ft5©ffi^3K»^«igi^*<Dg#±®fC 

[ 0 0 2 8 1 30 
[ 0 0 2 9 ] 

*^iSgOJgS8 0«^«iSiS*«.ii«>*'n'y^4 QtD^tfigtLT. T -T 4 1 . T > r- 
i-^mm42, S«g|54 3. --^-X/'JV F®ag|5 4 4 . ^ ^ n - 7=^ >y ^ i: L T M V^ P. n ^ 
DSP (Digital Signal Processor) 45. Xtf — * C^tSfi 
) 46. TxT^^n^*:/ (j^teSg) 4 7. mm^4 8 , SMiS'>^-tr1^--l'1f4 9^%fii^ 

5 o • 

[0 0 3 0] 40 

sfc, :^mmcomm(ommmmi^^ii^. mmyri^y^eoa^m^ti^x. cpv ccen 

tral Processing Unit) 61, ROM (Read Only Me 
mory) 62, SRAM (Static Random Access Memory 
) 6 3, y y 3. >t V 6 4*^0 PU/^X6 5 ^ ifY I. X ^m.-i£ tlX m mSE tlfc-r ^ 

n^e^ — ^^ti^TV^Sc C ex. ROM6 2{i:> CPU6 1{CfeV^TllfT^nS:/n 
I^'P. (Dy ^ > h i2>gi::*S-x-:5'*^^i6feiS?nfct(D1?$S„ ^fc 

> SRAM6 3a>±tcf^lllSi|?tLrfflV^P.tl§*>(DTfet)x CPU6 1*'::/a^'*^A 

jiff 4'te:33V^TM^tSth»^4"07*-^'*2**^^fc*SCTiai«Lfc t) , umyuy^e 

fcx7'7y$/a.;><*U64{i,EEPR0M(Electrically Erasab 50 
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le Programmable Read Only Memory)® — S"?fe?)^ 
[ 0 0 3 1 ] 

nrv^^o 4^ — ^{•^g|37 4{±. m^^LrcT-y^ — 'p^m'Dy T ^ 3 y^ — rj: i^om^ 

(D^ — ^'^:y4. -J B ^ )\y 5 m^M-t^ ^ (DV ^ ^ o ti G 0 Z. (O ^ 10 

*^ T € 5 J: 3 ^ n T v> S o 
[ 0 0 3 2 ] 

o 

[00 3 3] 

^ fc. *^sa<Dj^»i®a.^sigi^5S{i. 35:^. is^. mitmm. mmmr^ Eo^m 

©■#'lf ^^^rS^f 5 rc4i)tc, LCD (Liquid Crystal Display 

) 54RtfLCD3>ha — 953*fit^TV>§o LCD54{i^ Jt®?e5:A:#^S:^B® 20 

^-flt^ fc TFT (Thin Film Trans is tor) ^■^ — ^KSt^i'XT'Ix^ 

■t' §.o .c: © L c D 5 4 {c t± . a *i *^ e> « IS ^ *^ It fc # 5fe CD « IS # ^ ^ ^ > ^ v^.fi g 

«l tt IS «r , *^ It T ^ ffi # ^ O « fS;# ^ « ^ a © ;!r 3*^ y -fe - 

■r ^ C i: *^ T? # § t ±fc {c. ^ - ^ >y j1 C T a « ^ § It fc W e b - © H i61f n 

[ 0 0 3 4 ] 

^ ^g|5 5 5 to ?, T^'f >^c5? p< -5 t L T©^ll% Wr i. o c:n(i:<fct). ^^tti^fe 

if :i3 T . if (Dmrn^m^f - ^ t \^rmW.l^ . LCD5 4{i:g^LTaMb 

?-ct)-r5cli;i)^-?^§o<lO*;<^g|55 5^aiiTffi]^*n /-c M # •r'-^ S fc > :7 ^ «y 
i^a.;><ty 6 4fC##-^#. i^^S fC JS C TM25)i Si LTLCD54{cS^'rS<lt*^t?#^ 30 

o 

[ 0 0 3 5 ] 

[0036].. 
[0037] 

[ 0 0 3 8 ]... 40 

T 4 1 ^mvixkm-s titc^mmmt. r^T^i-^mm 4 2 ^/i- bTS#ei5 43 k: 

L'-^^VfC^ § J: 5 A G C ( g l&flJt#©i®) ^fT^tftfC. ^ 5/ > -Ir -It -f if 4 9 *^ B 

[ 0 0 3 9 ] 

- X V K a 44a^«g|54 3 *^6>0«^*'A/D (Trtn^Z-T^^-v^tJ^;!/) 

±12^1^7^-^ D S P 4 5 {C«*&S ±iS^<Dffi©a^-7^- («aj^{f^.iffl®*J® 50 
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[ 0 0 4 0 ] 

DSP4 5ti> ^-X/^ > K^taSgP 4 4 *^ e. ©^I^x- iJf % D / A if" ^ ^ X T i- a 
P4 5ti. ^«tiSfctT5o xtf-;^4 6«. DSP4 5*^BcDT■:^^^^^^^M^{^<J:?) 
[ 0 0 4 1 ] 

-^-X>^^ H^Q-agP 4 4 ti^&mmyti >y ^ 6 0 {C « ^ tx fc 7*- ^ « ^ 

l^^s*ffl©s^J»7*-^^3i*T'-^'^H■^?$.5S-a•^ mmrxn ^ e oos ramg 3fc 
. mxify ^ y y^^v 6 4 icmmtEtirc t). ^gPi'v^-7x-i'x7 5.^i.gi5AHJ:ti 

[ 0 0 4 2 ] 
[ 0 0 4 3 ] 

V-r ^ n :7 * > 4 7 IR^ L fc^^^ r n ^"^^M^ tc^^ cn^DSP45{C 

^M-r^o D S P4 5 It. ay ^ > 4 7 ii^^cDT-raif^^m^^ AXD^mLX 

[ 0 0 4 4 ] 20 

^ - X K M S 4 4 . D S P 4 5 TbvP, 0'r^'i^^;l/^^fl^*m^O??F^^t::^ie-Z? 

x&tii^^ 7 6 . -y X -r x 7.5 ^acT««itiss^*{c«i^^nfc7^^ 

?V X — ^ * fiff S O :/ n >y ^ t ub -S o — X z'? > F 50; a g|5 4 4 ti . ± IH JE ^ ^ n 
[0045] 

mmU4 8l,t. -^-XA>F5[iag|54 4d:D«^5nfcT'-^*^?.^P«#*mfigl.^ ^ 
[ 0 0 4 6 ] 

smmomm:/ a e o a. ^-x^^ >' F^aasp 4 4 e. ©s«fi:^^^?i-r s ^ tic 
g^'Noafi^i^tB-rso ^LT. $ijffli^a<y^60{i. s m^om m ^ ^th I. tz 

gP7 4fcK^te.nTV^S;t:7>'-y<5'4^-^ifTfS*H©4-7>'>y^'SI{'^^fT'5c:i:-eS 
K««{CJS^ b /c«-&. SiJ® :/n >y ^ 6 0 tt, ^«3^^M U TSiBtlS^^jlltB-r S b 

TaMi5ii^*g?iBi-r So <in}cj:t)s tvmvrz^m^. si#^<Dftf^{c<fcoTiifi5*^Rrti 40 

« S o 

[0047] 

;i-7:7-y^^^-*WT-rS&H©^7:7'y^Sf^*ffofc^. ^^-g|f^gI57407^V^- 

;&acT. eL<tt. ^J6S«2 n/-c«ig#^ y X h p> *B#^feio«is#^^ss?-r s c 
tfcjct). mmmm (D -^^ ^ ^ jimi'f^n ^ o ic-r ^ o cntcj:?). $ijffli:7n>y^60tt 

mSit^SiEf s J; 5 fc-rso. ^br. ©««^s«:*^ig«snTf?T, Mmniiss 

*^RltlfC*So 50 
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[ 0 0 4 8 ] 

[ 0 0 4 9 ] 

n^^~f^—=iyhu~^7 7 it. W?'^ — z^ — <D^lfi7-tr;l/CDfe^gfeSLTSK«^'< 

7 7 -7 8 ©MB^«ffiM lOZO^XK^-r^t^aS. ScZ^. MB^««SJ^ 

7 8 ^ $!l®-7ci-y^6 0li«^^-/^-7 8^**:^ltfe{C-r 

ST-cfeCfe^^'T — — /I — rt > ha — ^7 7'\iMt)\ — — nvha — 

•7 7 7 ^cDfeK^-r'— (ca-:5v^r . Mian 1 )Kt?^ 1 0 1 a H 3 1 0 1 c fc^ 

js L fcjiB^m^jK 1 0 2(D7.h^-(^v^mmKiE(Dmz^mtu-r^t m^icmmmmm i 

w«ssi« 1 oz<Dxh^-czf^mmicM.oms^wtat^ tmm.icmvMmmm i o 3 

gp^}-^: m 3 sfei? 1 0 1 c CD 1- 01 □ -^^^-^ t ti^ ±mmmmmm: 1 0 2 nuc ^ . -7? . 
m 2 1 0 1 b (Dm^^M^^tmmmmm 10 2 dij fc [«i < j; ^ tc=g: . it 

7 8.^#<D6{±Mfe{c«:,So OS D **]SS©J^SI«Dj|««IS«g5fe©«-e-. 

2 owffi 2 b w*^»fe{c;& § o *t3\ ±fefeS€7^- lK'^^^^s^35:*. 

js< fc46<Df^-^ -z?$.5i©-&.. m?^-/^- 7 8 {c{±, /en?.^^t^3S:*.. mmma^m^ 

[ 0 0 5 0 ] 

C il -e. ±l5feK^7*— ^ Umf^ «yi{'60©CPU6 1*^e.±ffim?-^ — =i> 30 
h n-^ 7 7 {cWi^S nSo 
[ 0 0 5 1 ] 

C P U 6 1 {±. \,ly =7 >y S/.i t U 6 4 ^ # ^ n T S fe K ^ -r^— ^ :& S fc JS C 

7^«m-rSo fe^^T^— ^ « R O M 6 2 {C^#^ tlT V^T ^V>o 

[ 0 0 5 2 ] 

±iS:79y->a.;.{*U 6 4fc^#SnTV^S7*-iS»f±. m?^-/"«-7 8©fe-^««^% 
a ^ « ^ ^ M -r 5 fc 46 CO ^ St © ^ ^ 7^ - T' ^ T fe ^ V ^ o 
[ 0 0 5 3 ] 

^br. ^ ti 5 «i$c©&^S7=^- ti. 0ij § 7" y - Ct" ct t) A;^i s n^=§- 40 

V^TfeSv^o C£D»-a-. C P U 6 1 ti . OL - if fc j; § 7^ > 4^ - 3 ^ ;V « © ^ # 
hn-^7 7^X3^50 cntcj:!?. a-ift±, 7- y^-"^ 'J ^ 9 ^ ^ ^ 
[ 0 0 5 4 ] 

CPUeifi. ^tfgP57cD^W1f?B*7n{c, ^«6K^^tlfc^rate*ofct#tc, 

^©^F^tc^iS L fcfeK^v^-i5f >gr±iE:7 ^ a ^ ^ y 6 4*^5M*^tBL. ±f2«?-? 
-^'?-ni/hn-v7 7'N3M5„ ctifcJcD. ^J^tf. BS. ^SiS^f.:, ig 50 
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[ 0 0 5 5 ] 

[ 0 0 5 6 ] 10 

. S^«=^«fSi^**^M^i? GPS (Global Positioning Syst 
em)^cD{fi«pJ^>'X-rA^HM^{i^TV>^i:#. CPUBlti. SM^^ X -f" A {c j; t) 
L fceatC^S D fcfe^^x— ^ *±fa7 ^ >y i^ a. U 6 4 A> ^K*t±l b, ±|B«^ 
^-/^-n > h a - ^ 7 7 'Xj^So cnfcj;*?. 3.-lfA^gS«m («^«l£«g*®fitg 
) tcJS CT. W?'^-^^- 7 8 ©fe-^^eift^^H^nS il fcfc^So 

[ 0 0 5 7 ] 

^ - - 7 8 <D K >y h ^ JS DT7='-if'l'>'^n/'cfeKS-7^-^^li#^-rSWe bitY h 20 
6 ^"i? > n - F 5 nfc ©s igv^ :i—.^ti^m^ii^^-V'r)Va >' e a - :?±T'fFfig L 
T^gp AtB^i^? 7 6 i: ^gP^T :x^f-:7x^X7 5 b TlSSi* tifc 0 5^ b^l/> 

yi'e V tl — K ^ © 12 It i« #: ^ /r b T 0 ii^ n .t> CD T-,fe c T ^ b # {C ^ — V 

i-^fcT.fe^^r'-^^&f^fig-r n.-if(i, i 6. *Ht fig b - - 

^ ^ T-^ ^« |g!^5fe * X iJf X-r -i. il t *^ ^ § o . /•? -V^Jl Hi/ 

- ^ T t"- -r.-s i^ {cti i6 ffl ti T s > 1^- h ^ffis tc Anx 

•r ^ W e b ^ F *^ p. eiS^7='- i5f © ^^-^ n - F *^ff ^^-^^ 

fSCt^^Rltlii^So :&:J3.We biJ-'fF^^&^^'^Vn — F^tlSfe x - ^5? « . W 30 
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(54) ELECTRONIC APPARATUS 

(57)Abstract^ 

PROBUEM TO BE SOLVED: To eksHy ch^ge c^^^ 
patterns, etc. of cabiniets of eiectrohic apparatiise's such 
as portable telephones, etc. 

SOLUTION: A front surface of the cabinet of the p^^ 
telephone terminsd is constituted by an electronic piaper 
78. In the electronic paper, globular form particles 101a, 
101:; ' % 101b, and lOlc are colored in white in semi-spherical 

■ 'y^i^ section having positive potential respectively, and 

f =^?SlP??colored in yellow, magenta, and cyanogen colors in 
another semi- spherical section having negative 
potential, and are arranged in a plane-shape. These 

^ - . ^ ^ ^ . respective globular form particles 101 are enclosed 

^rHffi-ri^^ between a transparent protection film 104 and a white 

ib7 j^ij^ - i^^ " protection film 105 separated by transparent electrodie 

films 102 and 103. A matrix is constituted by each stripe 
type electrode of the transparent electrode film 102 and 
the transparent electrode film 103. A color seen froni the 
transparent protection film 102 is made a desired color 
by appl3dng desired voltage of either positive or negative 
to each stripe electrode, and controlhng direction of the 
semi-spherical section of each globular form particle 101. 




CLAIMS 

[ClaimCs)] 
[Claim 1] 

The case which contains in surface [ at least / a part of ] the color variant part material which can 

change a color for every unit field. 

Based on color setting information, it has the control section which carries out modification 
control of the color of the unit field of the above-mentioned color variant part material. 
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Electronic eqiiipment characterized by things. 
[Claim 2] 

It is electronic equipment according to claim 1, 

The attaching part holding two or more color setting information, 

It has the directions information taking-in section which incorporates the directions! input from a 

user, 

The above-mentioned control section is electronic eqmpment characterized by reading the color 
setting information according to the above-mentioned directions input from the above-mentioned 
attaching part, and carr3rLng out modification control of the color of the unit field of the 
above-mentioned color variant part material based on the read color setting information 
concerned. 
[Claim 3] 

It is electronic equipment according to claim 1, 

The attaching part holding two or more color setting information, 

It has the time amount generating section which generates a hour entry. 

The above-mentioned control section is electronic equipment characterized by reading the color 
setting information according to the above-mentioned hour entry from the above-mentioned ' . 
attaching part, and carrying out modification control of the color of the unit field of the 
above-mentioned color vaHant part material based on the read color setting information 
concerned. 
[Claim 4] 

It is electronic equipment according to claim 1, 

The color setting information acquisition section which acquires color setting information from 
the exterior, 

Electronic equipment characterized by having an attaching part holding the color setting 

information which carried out [ above -mientioned ] acquisition. 

[Claims] 

It is electronic equipment according to claim 1, 

The above-mentioned color variant part niaterial has the electrode layer to which the electrical 
potential difference for applying electric field to two or more charged corpuscle and each 
above-mentioned charged corpuscle for being enclosed tlarough a specific liquid between the 1st 
transparent protective coat, the 2nd protective coat which counters the 1st protective coat of the 
above and is arranged, and the 1st and 2nd protective coat of the above, and determining the 
color for every above-mentioned unit field, respectively is impressed, 

The above-mentioned control section is electronic equipmient characterized by having the 
electrical-potential-difference generation section which generates the above-mentioned electrical 
potential difference according to the above-mentioned color setting information, and is impressed 
to the electrode layer of the above-mentioned color variant part material. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

DField of the Invention] 

This invention relates to the electronic equipment which enabled modification of designs, such as 
a color of a case, and a pattern, especially about electronic eqxdpment, such as a portable 
telephone. 
[0002] 

[Description of the Prior Art] 

The cellular phone has spread on a world-wide scale in recent years. However, the supply 
man\ifacturer of a cellular-phone terminal is restricted, therefore there are not so many 
variations of a cellular-phone terminal. There are much those "customize" one's terminal for 
having the same terminal as others among the users (user) of a cellular-phone terminal on the 
other hand. [ the dislike and ] 
[0003] 

Here, as customize of the above-mentioned cellular-phone terminal, a ringer tone can be changed 
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or customize by changing the image (it awaiting and being hereafter, called an image) which is 
awaited and is displayed on a screen, customize by changing the design of a case, etc. can be 
considered, for example. 
[0004] 

the ringer tone of the criterion cxxrrently beforehand prepared for the cellular-phone terminal 
with the above-mentioned ringer tone and customize await and according to modification of an 
image it awaits and is .the ringer tone of another request, and awaiting and changing into an 
image about an image. In addition, it awaits, and the visual change is performed, when it 
downloads those data from various ringer tones, the site which awaits and offers the data of a 
screen, or it operates a terminal and a user creates himself, the above-mentioned ringer tone. 
[0005] 

Moreover, it can consider it to be customize by design modification of the case of a celliilar-phone 
terminal sticking a seal on the existing case or coloring a case, exchanging some sheathing parts 
of a case to a desired color or the thing of a pattern, to exchange the case itself to another case 
with which the color differed from the pattern, etc. In addition, the above-mentioned sheathing 
parts and the case according to above are created by not only when the supply manufacturer of a 
ceUular-phone terminal maniifactin-es and sells but the other third person, and are sold in many 
cases. Moreover, in customize by exchange of sheathing parts, a cellular-phone terminal is made 
with a removable thing in the sheathing parts concerned. 
[0006] 

[Problem(s) to be Solved by the Invention] 

However, the customize by modification of the above-mentioned ringer tone is not different from 
the thing of existing [ the appearance of a cellular-phone terminal ] at all, and caimot satisfy 
easily a demand of the user who wants to own a different thing from the others' terminal. 
Similarly, except for the image on a screen, it is not different from the thing of the terminal of 
existing [.the appearance of a celltdar-phone terminal ] at all, and is hard for the customize by 
the above-mentioned waiting receptacle visual change to be awaited, and to satisfy a demand of 
a user too. 
[0007] 

There is a faidt that stick a seal on the above-mentioned case, or these seals and a color tend to 
separate in customize by coloring. Moreover, if a seal is stuck once or it colors, customizing again 
after that will become difficult. If a new seal is not stuck or it is not made not to recolor in case it 
will customize after that, if a seal is stuck once or it is colored after removing these old seals and 
a color, it will become impossible that is, to customize finely. Moreover, what time amount is 
taken in case especially a color is reappHed, and a user repaints a liking color freely in the mood 
of the day is difficult. 

[0008] ' ■ 
In customize by exchange of the above-mentioned sheathing parts or a case, there are not 
necessarily surely sheathing parts or the case suitable for Hking of a user. Moreover, the vender 
of sheathing parts or a case has to prepare many sheathing parts and the cases suitable for 
likin g of many users. In this case, the cost of an inventory and management will go up. Moreover, 
when exchanging a case to another thing, it is technically difficult to disassemble a 
cellular-phone terminal and for a user to carry out himself. Moreover, time amoimt and a 
technique are required for especially the customize that exchanges a case to another thing, and 
what a user exchanges freely in the mood of the day is difficult. 
[0009] 

This invention aims at offering the electronic equipment which is made in view of such a 
technical problem, a user can change simply and freely designs, such as a color of the case of 
electronic equipment, such as a portable telephone, and a pattern, into a favorite design, and can 
fill desire of the user who says that him wants to own the electronic equipment of the only design 
in the world, and also makes reducible an inventory and management cost of the supply 
manufacturer of electronic equipment, a vender, etc. 
[0010] 

[Means for Solving the Problem] 

The electronic equipment of this invention has the case which contains in surface [ at least / a 
part of] the color variant part material which can change a color for every unit field, and the 
control section which carries out modification control of the color of a xmit field based on color 
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setting information. 
[0011] 

Moreover, from the attaching part holding two or more color setting information, the electronic 
equipment of this invention reads the color setting information according to a user's directions 
input and hour entry, and based on the read color setting information, is made as modification of 
the color of a unit field is possible. In addition, an attaching part can hold the color setting 
information acquired from the exterior. 
[0012] 

That is, according to the electronic equipment of this invention, the color and pattern of a case of 
electronic equipment can be changed into arbitration according to color setting information. 
[0013] 

[Embodiment of the Invention] 

Hereafter, the gestalt of desirable operation of this invention is explained, referring to a drawing. 
[0014] 

The gestalt of this operation apphes this invention to a cellular-phone terminal as an example of 

electronic equipment. 

[0015] 

[The appearance configuration of a cellular-phone terminal] 

The cellular-phone terminal of the gestalt of this operation is the so-caUed folding-tjrpe 
cellular-phone terminal with the 1st case 1 and the 2nd case 2 folded in two as [ He / one upon 
another / to this 1st case 1 ], as shown in drawing 1 - drawing 3 . 
[0016] 

The 1st case 1 and 2nd case 2 are used after the condition that rotation is mutually made free 
through the connection section (hinge region) 3, and drawing 1 folded up, drawing 2 , and 
drawing 3 have opened the mutual end side. That is, when not telephoning! for example, the 
time of charge or ], it will be this folding-type cellular-phone terminal in the condition that 
drawing 1 folded up, and when telephoning or transmitting e-mail, it is used as a condition 
which driawing 2 and drawing 3 opened. 
[0017] 

The main circuitry of a cellular-phone terminal is built in the 1st case 1. Moreover, as shown in 
drawing 2 , the key stroke section which consists of two pr more key carbon button 4, jog dials 5, 
etc., such as a ten key (dialing key for inputting the telephone nimaber etc.) and variotis kinds of 
function keys, is prepsired in the top face (opposed face with the 2nd case 2) of this 1st case 1. 
[0018] 

A Hquid crystal display (LCD) 6, the infrared transceiver section 9, the LED (Light Emitting 
Diode) Hght-emitting part 10, etc. are formed in the 2nd case 2. The hquid crystal display 6 is 
formed in siirface 2a of the side which overlaps the 1st case 1. The infrared transceiver section 9 
and the LED hght-eniitting part 10 are formed at the tip of the 2nd case 2. In addition, the 
infrared transceiver section 9 is formed in order to transmit and receive data, such as the 
address and the telephone number, at cellular-phone terminals by infrared ray communication 
(infrared ray communication by IrD A optical-communication specification), between a personal 
computer and a cellular-phone terminal and. 
[0019] . 

Moreover, the case 2 of the cellular-phone terminal of the gestalt of this operation, for example, 
the 2nd case, is having the color variant part material which can change a color contained for 
every vinit field on the outside surface by the side of tooth-back 2b. In addition, with the gestalt of 
this operation, the so-called electronic paper 78 is used as the above-mentioned color variant 
part nxaterial. 
[0020] 

[Electronic paper] 

Here, the electronic paper 78 is explained. In addition, there are various kinds of tj^es of 
electronic papers, such as the so-called microcapsule electrophoresis mold, a twist ball mold, a 
dichroic color / liquid crystal mold, hquid crystal / organic photo conductor bipolar membrane 
mold, and a toner display mold. The electronic papers 78 used with the gestalt of this operation 
may be any of each above-mentioned type. However, in the following explanation, the electronic 
paper 78 of a twist ball mold is mentioned as the example. Drawing 4 shows the rough 
cross^section structure of the electronic paper 78 of the above-mentioned twist ball mold. 
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[0021] 

The electronic paper 78 concerned has two or more globular form particles 101 arranged by the 
plane between the transparence protective coat 104, the transparent electrode film 102, the 
transparent electrode film 103, the white protective coat 105, and the transparent electrode filTn 
102 and 103. 
[0022] 

The transparence protective coat 104 is transparent and colorless, and is insulating film which 
comniits a protective layer, for example. The white protective coat 105 is white, and is insulating 
film which commits a protective layer. In the case of the electronic paper 78 concerned, it 
becomes the direction where the above-mentioned transparence protective coat 104 side is 
viewed. 
[0023] 

Among the transparent electrode film 102 and 103, it fills up with the transparence silicon resin 
107, and the transparence siHcon resin 107 concerned became a binder, and has combined each 
globular form particle 101. Moreover, the cavity 106 is formed in the perimeter of each globular 
form particle 101. The specific translucency liquid is filled by this cavity 106, and each globular 
form particle 101 is freely pivotable respectively within the caivity 106 concerned. 
[0024] 

The particle by which one semi-sphere part of the globular form particle 101 was white, and the 
semi-sphere part of another side was colored cyanogen (Cyan) (hereafter referred to as 1st 
particle 101a), The particle by which one semi-sphere part was white and the semi-sphere part of 
another side was colored the Magenta (Magenta) (hereafter referred to as 2nd particle 101b), 
One semi-sphere part is white, the semi-sphere part of another side consists of at least three 
kinds of particles (hereafter referred to as 3rd particle 101c) colored yellow (Yellow), a white 
semi- sphere. part has negative charge, respectively, and the semi-sphere part of another side is 
having positive charge held. Moreover, Istpairticle of the above 101a, 2nd particle 101b, and 3rd 
particle 101c are arranged in order every three pairticles,. respectively, as shown in drawing 5 . 
Drawing 5 is a schematic diagram when looking down at each globular forni particle 101 
arranged by the plane anaohg the aboye-mentioiied transparent electrode film 102 and 103, Ist 
particle 101a is shown by the inside C of drawing, 2nd particle 101b is shown by the inside M of 
drawing, and the inside Y of drawing shows 3rd particle 101c. Thai is, in order that the 
electronic paper 78 of the gestalt of this operation may enable implemeiitation of color display, 
1st particle of the above 101a, 2nd particle 101b, and 3rd particle 101c are arranged by sequence 
and the plane every three psirticles. In addition, the array condition of drawing 5 is an example. 
When realizing color display, the color for 1 unit field (l pixel) is determined by 3 lots of.adjacent 
1st particle lOla, 2nd particle 101b, and 3rd particle 101c. In addition, in addition to 1st particle 
of the above 101a - 3rd particle 101c, one semi-sphere part is white and the semi-sphere part of 
another side may arrange black and the globular form particle by which it was made. 
[0025] 

Two or more stripe-Uke electrodes are arranged by the transparent electrode film 102 at a line 
writing direction, two or more stripe -like electrodes are arranged by the above-mentioned 
transparent electrode film 103 for example, in the direction of a train, and the so-called matrix 
structure is forined with each stripe-like electrode of these line writing directions and the 
direction of a train. That is, each stripe-like electrode of the hne writing direction of the 
transparent electrode film 102 and each stripe electrode of the direction of a train of the 
transparent electrode film 103 are arranged so that it may cross mutually. And each 
above-mentioned globular form particle 101 is arranged respectively corresponding to the 
crossover location (dot location) of each stripe electrode. As an example, as for the nimaber of the 
above-mentioned globular form particles 101, the stripe-Uke electrode of the transparent 
electrode film 102 becomes 307200 pieces when the nmnber of the stripe-like electrodes of the 
transparent electrode film 103 is 640 in 480, and similarly the number of dots becomes 307200 
pieces. In addition, the above-mentioned Hne writing directions may be any of the direction of a 
long side of tooth-back 2b of the above-mentioned case 2, or the direction of a shorter side. 
Although mentioned later for details, it connects with the electronic paper controller 77 of 
drawing 6 , and each stripe-like electrode of the above-mentioned transparent electrode film 102 
and 103 is generating the electrical potential difference to which the electronic paper controller 
77 concerned is impressed to each stripe-like electrode. 
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[0026] 

If a negative electrical potential difference is impressed to the. stripe-like electrode of a request of 
the transparent electrode film 103 while impressing a forward electrical potential difference to 
the stripe-like electrode of a request of for example, the transparent electrode film 102 here The 
semi-sphere part of the direction in which the semi-sphere part of the direction in which the 
globular form particle 101 of the crossover location of a both [ these ] stripe-like electrode has the 
above-mentioned positive charge has negative charge toward the transparent electrode film 103 
side will txim to the transparent electrode film 102 side; On the other hand, while impressing a 
negative electrical potential difference to the stripe-like electrode of a request of the transparent 
electrode film 102, when a forward electrical potential difference is impressed to the stripe-Hke 
electrode of a request of the transparent electrode film 103, the semi-sphere part of the direction 
in which the semi-sphere part of the direction in which the globular form particle 101 of the 
crossover location of a both [ these ] stripe-like electrode has the above-mentioned positive 
charge has negative charge toward the transparent electrode film 102 side will turn to the 
transparent electrode film 103 side. As an example, if the cyanogen semi-sphere part of 1st 
particle 101a, the white semi-sphere part of 2nd particle 101b, and the yellow semi-sphere part 
of 3rd particle 101c turn to the above-mentioned transparent electrode film 102 side, the color for 
1 pixel expressed by these 1st particle 101a - 3rd particle 101c will become green. Moreover, for 
example, if the cyanogen semi" sphere part of 1st particle 101a, the Magenta semi-sphere part of 
2nd particle 101b, and the yellow semi-sphere part of 3rd particle 101c turn to the 
above-mentioned transparent electrode film 102 side, the color for 1 pixel expressed by these 1st 
particle 101a - 3rd particle 101c will become black. Therefore, 1st particle 101a which adjoins, 
respectively, 2nd particle 101b, If it controls by electrical-potential-difference impression to each 
stripe-Uke electrode of the transparent electrode film 102 and 103 whether it is made to turn [ 
part / which / semi-sphere ] to the transparent electrode film 102 side among each semi-sphere 
part of 3rd particle 101c It becomes realizable to make each pixel into a desired color, as a result 
to make it the thing of a request of the color and pattern of a. case: That is, according to thie 
electronic paper 78 concerned, the display of an alphabetic character, aji image, etc. is attained 
att a desired color, a pattern, and a pan by controlling the electrical-potential-difference 
impression to the transparent electrode film 102 and 103. Moreover, since each above-inentioned 
globiilar form particle 101 has the property of holding the sense at the time of 
electrical-potential-difference impression for a long period of time eyen after istopping impression 
of an electrical potential difference, the color of the above-mentioned request, a pattern, etc. do 
not disappear. Of course, these colors, a pattern, etc. can be changed by impressing an electrical 
potential difference again. In addition, although the explanation about the detailed drive wave of 
each stripe-like electrode is omitted, it is easy to be the sanpte as that of the drive wave of a 
common liquid crystal display. 
[0027] 

In addition, the electronic paper 78 of the gestalt of this operation may be the so-called 
active-matrix structure of equipping the crossover location of not only the passive-matrix 
structure where an electrical potential difference is only impressed but each stripe-like electrode 
with swiix:hing devices, such as a thin film transistor, to each stripe-like electrode, and making 
these switching devices txirning on / turning off to it. Moreover, the particle by which one 
semi-sphere part of the electronic paper 78 concerning this invention was black, and the 
semi-sphere part of another side was colored red (R), One semi-sphere part is black and color 
display may be realized by using three kinds of the particle by which the semi-sphere part of 
another side was colored green (G), and the particle by which one semi-sphere part was black 
and the semi-sphere part of another side was colored blue (B). Moreover, one semi-sphere part of 
the electronic paper 78 of the gestalt of this operation is white, and while making a plane 
arrange two or more globular form particles 101 which the semi-sphere part of another side was 
colored black, the color filter for cyanogen, a Magenta, and yellow (or red, green, blue) may be 
prepared in the transparent electrode film 102 side. In addition, the electronic paper 78 may 
consist only of a semi-sphere part with each as black globular form particle 101 as a white 
semi-sphere part, and a monochrome display may be performed. Moreover, although the example 
which formed the electronic paper 78 only in the tooth-back 2b side of a case 2 is given with the 
gestalt of this operation, the electronic paper 78 may be formed all over the case of other fields or 
the cellular-phone terminal concerned. 
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[0028] 

[The internal configuration of a ceUular-phone terminal, and actuation] 

Hereafter, with reference to drawing 6 , the internal configuration of the ceUular-phone terminal 

of the gestalt of this operation and its actuation are explained. 

[0029] 

The cellular-phone terminal of the gestalt of this operation is equipped with an antenna 41, the 
antenna common machine 42, a receive section 43, the baseband processing section 44, DSP 
(Digital Signal Processor)45 used as a voice codec, a loudspeaker (earphone) 46, a microphone 
(telephone transmitter) 47, the transmitting section 48, and frequency synthesizer 49 grade as a 
configuration of the communication link block 40. In addition, in the case of the gestalt of this 
operation, the above-mentioned antenna 41 is made with the built-in antenna. 
[0030] 

Moreover, the ceUular-phone terminal of the gestalt of this operation is equipped with the 
microcomputer which CPU (Central Processing Unit)61, ROM (Read Only Memory)62, SRAM 
(Static Random Access Memory)63, and a flash memory 64 were connected through the CPU bus 
65, and was formed as a configuration of control block 60. Here, needed data, such as a program 
by which ROM62 is performed in CPU61, and a font for a display, are memorized beforehand. 
Moreover, SRAM63 is msdnly used as a working area, and, in the case of CPU61 storing 
temporarily the data which memorize the data in the middle of count etc. if needed, or are 
exchanged between control block 60 and each part during program execution etc., is used. 
Moreover, a flash memory 64 is a kind of EEPROM (Electrically Erasable Programmable Read 
Only Memory), and when carrying out operation which holds the last setups etc. and is made the 
setup same at the time of the next power-source ON as a power-source off front even if the power 
source of a ceUular-phone terminal is turned OFF for example, it is for memorizing parameters, 
such as setups of these just before. That is, a flash memory 64 is nonvolatile memory to which 
the data inemorized by it do not disappear, even if the power source of a cellular-phone terminal 
is turned OFF. . ! 
[0031] 

The key stroke section 74 is connected to the control block 60 concerned throiigh the key 
interface 73. The key stroke section 74 has two or more key carbon buttons 4, such as a ten key 
mentioned above and various kinds of function keys, and jog dial 5 grade. Control block, 60 is 
made as [ receive / various kinds of directions inputs of a user (user) ] through actuation of this 
key stroke section 74. 
[0032] 

Moreover, data can be sent [ control block 60 ] and received among external instruments, such as 
a personal computer, through an external interface 75 and the external I/O terminal 76. 
[0033] 

Moreover, the cellular-phone terminal of the gestalt of this operation is equipped with LCD 
(Liquid Crystal Display)54 and the LCD controller 53 in order to display various kinds of image 
information, such as. an ailphabetic character, a graphic form, a notation, k static image, and a 
dynamic image. LCD 54 is the TFT (Thin Film Transistor) color hquid crystal display equipped 
with the comparatively big display screen. While being able to display the telephone number of 
the phase hand who telephoned from the self-opportunity, a name or the telephone niimber of the 
phase hand who has telephoned the self-opportunity and a name, various kinds of guidance 
messages, etc., the text information that offer was received through the Internet, such as image 
information of a Web page and an electronic mail, can also be displayed on this LCD54. 
[0034] 

The camera section 55 has a function as the so-called digital camera. Thereby, in a going-out 
place etc., images, such as a scene, are memorized as image data, and it can display on LCD54 
and can check. The image data photoed through this camera section 55 can also be saved at a 
flash memory 64, can be read if needed, and it can display on LCD 54. 
[0035] 

A ringer 56 carries out sound emission of the ringer tone which notifies arrival of the mail, or is 
prepared for carrying out soimd emission of the alarm tone etc. In addition, although not 
illustrated, the cellular-phone terminal concerned is equipped also with the vibrator for the 
notice of arrival of the mail. 
[0036] 
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The clock section 57 generates a hotir entry. 
[0037] 

Next, the receiving system of the cellxUar-phone terminal of the gestalt of this operation is 

explained. 

[0038] 

The input signal received through the antenna 41 is supplied to a receive section 43 through the 
antenna common machine 42. A receive section 43 processes making the frequency of an input 
signal into a fixed frequency based on the signal from a frequency synthesizer 49 etc., and 
supplies the signal after the processing to the baseband processing section 44 while it performs 
AGC (automatic gain control) so that the band limit, which needs an input signal may be 
performed and an input signal may be set to proper level. 
[0039] 

The baseband processing section 44 carries out A/D (analog/digital) conversion of the signal from 
a receive section 43, performs effect removal of phasing etc., the classification distinction of a 
signal which received, a day interleave, arid an error correction, performs proper decode 
processing, and separates voice data and other commb data. The above-mentioned voice data is 
supplied to DSP45, and the above and other com mo data (for example, various kinds of control 
information, alphabetic data, etc.) is suppUed to control block 60. 
[0040] 

DSP45 carries out D/A (digital/analog) conversion of the voice data from the baseband processing 
section 44, forms an analog sound signal, and suppHes this to a loudspeaker 46. At this time, 
DSP45 also performs volume control. A loudspeaker 46 is driven with the analog sound signal 
from DSP45. Thereby, sound emission is carried out [ voice ] from a loudspeaker 46. 
[0041] 

On the other hand, when it is control data, alphabetic data, etc. for the ceUular-phone terminals 
concerned, the data supplied to control block 60 from the baseband processing section 44 are 
stored temporarily at SRAM63 of control block 60, and are used in this ceUular-phohe terminal. 
Moreover, the other commo data is memorized by the flash memory 64, or is made as [ supply / 
through an external interface 75 and the external I/O terminal 76 ./ external devices, such as a 
personal computer connected to the cellular-phone terminal concerned, ]. 
[0042] . 

Next, the transmitting system of the cellular-phone terminal of the gestalt of this operation is 

explained. 

[0043] 

A microphone 47 changes into an analog sound signal the voice which collected the soxmd, and 
supplies this to DSP45. DSP45 carries out A/D conversion of the analog, sound signal from a 
microphone 47, forms a digital sound signal, and supplies this to the baseband processing section 

44. . ■• - . ' ■ • •■ 

[0044] 

The baseband processing section 44 encodes and compresses the digital sound signal from 
DSP45 by the predetermined coding method, and packs it into a predeterroined block. Moreover, 
the baseband processing section 44 gathers the external I/O , terminal 76 and the digital data 
supplied to the cellular-phone terminal through the external interface 75 in a predetermined 
block. The baseband processing section 44 gathers the. digital data from a digital sound signal or 
the outside by which compression was carried out [ above-mentioned ], and supphes it to the 
transmitting section 48. 
[0045] 

In order to form a modulating signal from the data supphed from the baseband processing 
section 44 and to change this modulating signal into predetermined transmit frequencies 
further, the transmitting section 48 mixes the signal and the above-mentioned modulating signal 
for conversion from a frequency synthesizer 49, and forms the modulating signal for 
transmission. The modulating signal for transmission formed in this transmitting section 48 is 
transmitted from an antenna 41 via the antenna common machine 42. 
[0046] 

In the cellular-phone terminal of the gestalt of this operation equipped with the above receiving 
systems and a transmitting system, the control block 60 at the time of reception detects the 
arrival to a self-opportimity by supervising the input signal from the baseband processing 
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section 44 by awaiting. And when the arrival to a self-opportunity is detected, as control block 60 
controls a ringer 56 and carries out [ sound / (ringer sound) / call ] sound emission, it notifies the 
user of a cellular-phone terminal of the arrival to a self-opportunity. And when the arrival 
concerned is answered because the user of a cellidar-phone terminal performs off-hook actuation 
of carrying out the depression of the off-hook key prepared in the key stroke section 74, control 
block 60 sends out a connection response through a transmitting system, and connects a 
communication line. Thereby, a message becomes possible by actuation of a receiving system and 
a transmitting system mentioned above. 
[0047] 

Moreover, in carrying out call origination from the cellular-phone terminal of the gestalt of this 
operation, a user is made to perform dial actuation of the telephone nimiber by choosing a phase 
hand's telephone number from the telephone nimiber list registered beforehand through the ten 
key of the key stroke section 74, after performing off-hook actuation of carrying out the 
depression of the off-hook key of the key stroke section 74. Thereby, control block 60 forms a call 
request, transmits through a transmitting system, and connects a communicatioii line between a 
phase hand's telephone terminals made into the purpose. And if the arrival-of-the-mail response 
from a phase hand is answered and connection of a commimication hne is checked, a message 
will become possible by actuation of the receiving system which mentioned the cellular-phone 
terminal concerned above, and a transmitting system. 
[0048] 

[Actuation of an electronic paper controller] 

The cellular-phone terminal of the gestalt of this operation generated the electrical potential 
difference impressed to each stripe-like electrode of the electronic paper 78 mentioned above 
under control by control block 60, and is equipped also with the electronic paper controller 77 
which determines the color of each pixel. 
[0049] 

The electronic paper controller 77 will impress an electrical potential difference to each 
stripe -like electrode of the electronic paper 78 according to the color setting data, if the 
information (it wiU.be. hereafter called color setting data) for. detemiining the color of each pixel 
of an electronic paper and setting up the color and pattern as the whole electronic paper 
concerned is sent from control block 60. That is, it connects with each stripe-like electrode of the 
transparent electrode film 102 of the electronic paper 78, and each stripe-like electrode of the 
transparent electrode film 103, and the above-mentioned electronic paper controUer 77 
impresses an electrical potential difference separately to each [ these ] stripe-Hke electrode based 
on the above-mentioned color setting data. When making the electronic paper 78 whole into 
yeUow, control block 60 the color setting data for making the electronic paper 78 whole into 
yellow as an example to the electronic paper controUer 77 Dehvery, Based On the color setting 
data, the electroilic paper controUer 77 impresses a negative electrical potential difference to the 
stripe -like electrode of the transparent electrode film 103 at the same time it impresses a 
forward electrical potential difference to the stripe-like electrode of the transparent electrode 
film 102 corresponding to said 1st particle 101a and 3rd particle 101c. Again A forward electrical 
potential difference is impressed to the stripe -like electrode of the transparent electrode film 103 
at the same time it impresses a negative electrical potential difference to the stripe-like electrode 
of the transparent electrode film 102 corresponding to said 2nd particle 101b. Thereby, on the 
other hand, the white semi-sphere part of 2nd particle 101b comes to turn to [ the cyanogen 
semi-sphere part of said 1st particle 101a, and the yeUow semi-sphere part of 3rd particle 101c ] 
the transparent electrode film 102 side toward the above-mentioned transpgirent electrode film 
102 side, consequently the color of the electronic paper 78 whole turns into yeUow. That is, in the 
case of the ceUular-phone terminal of the gestalt of this operation, the tooth-back 2b side of a 
case 2 becomes yeUow. In addition, when the above-mentioned color setting data are data for 
drawing various patterns, an alphabetic character, an image, etc., these patterns, an alphabetic 
character, an image, etc. will be displayed on the electronic paper 78. Moreover, when the 
electronic paper 78 is formed aU over the case of ac^Uular-phone terminal, modification to 
arbitration of a color, a pattern, etc. for every whole case surface and field concerned is attained. 
[0050] 

[Color setting data of an electronic paper] 

Here, the above-mentioned color setting data are supplied to the above-mentioned electronic 
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paper controller 77 from CPU61 of control block 60. 
[0051] 

or CPU6i reads the color setting data saved at the flash memory 64 if needed - or color setting 
data " each time - generating - the above-mentioned electronic paper controller 77 - supplying 
. In addition, color setting data may be saved at ROM62. 
[0052] 

The data saved at the above-mentioned flash memory 64 may be two or more color setting data 

for changing various colors, patterns, etc. of the electronic paper 78 variously. 

[0053] 

And the color setting data of these plurahty may be attached with for example, each ten key 
(several characters each inputted by the ten key), a jog dial (menu item chosen by the jog dial), 
etc. In this case, CPU61 reads color setting data from the above-mentioned flash memory 64 
according to actuation of the ten key by the user, a jog dial, etc., and sends them to the 
above-mentioned electronic paper controller 77. Thereby, a user is operating a ten key, a jog dial, 
etc., and a setup of him is attained in the color and pattern of electronic paper 78 (that is, case) 
request at arbitration. 
[0054] 

Moreover, two or more above-mentioned color setting data may be matched with the hoiJir entry. 
In this case, when it becomes the time amount set up beforehand based on the hour entry of the 
clock section 57, CPU61 reads the color setting data corresponding to that time amount from the 
above-mentioned flash memoiy 64, and sends them to the above-mentioned electronic paper 
controller 77. thereby - every day by day, week, every month, and every [ for example, ] season - 
or the color and pattern of the . electronic paper 78 (that is, case) will be changed in daytime and 
liight iii the inprning arid the afternoon. 
[0055] 

Fxirthermore, two or more above-mentioned color setting data may be matched with the 
telephone number of call origination, a call in, a dispatch phase hand, or.ari arrival-of-the-mail 
phase hand, an e-mail address, etc. In this case, CPU61 reads the color setting data according to 

the telephone number of call origination, a call in, a dispatch phase hand, or an 

arrival-of-the-mail phase hand, an e-mail address, etc. from the above-mentioned flash memory 
64, and sends them to the above-mentioned electronic paper controller 77. By this, according to 
the telephone nimaber of call origination, a call in, a dispatch phase hand, or an 
arrival-df-the-mail phase hand, an e-mail address, etc., the color and pattern of the electronic 
paper 78 (case) will be changed. 
[0056] 

In addition, two or niore above-mentioned color setting data may be matched with the location. 
Namely, when the cellular-phone terminal concerned is equipped with location positioning 
system functions, such as GPS (Global Positioning System), CPU61 reads the color setting data 
according to the location measured by the system concerned from the above-mentioned flash 
memory 64, arid sends them to the above-mentioned electronic paper controller 77, for example. 
By this, according to the location (location of a cellular-phone terminal) in which a user is, the 
color and pattern of the electronic paper 78 (case) will be changed. 
[0057] 

The color setting data saved at the above-mentioned flash memory 64 For example, the data 
beforehand written in by the manufacture manufacturer of the cellular-phone terminal 
concerned are sufficient, and what was downloaded from the website which offers the color 
setting data designed according to the number of dots of the electronic paper 78 with which the 
celliolar-phone terminal concerned is equipped — or A user may be incorporated through external 
storage, such as what created for example, on the personal computer and was transmitted 
through the external I/O terminal 76 and the external interface 75, and a memory card which is 
not illustrated. When creating color setting data with a personal computer especially, a user can 
customize a cellular-phone terminal by the unique color and unique pattern which oneself 
created. In addition, in case color setting data are created with a personal computer, also when 
processing into arbitration the template cmrently prepared beforehand, it contains. Moreover, if 
the color setting data is designed by the famous designer etc. when download of color setting 
data is performed from a website, a user will become possible [ customizing a cellularphone 
terminal ] according to the color made by the favorite designer or a pattern. In addition, the color 
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set±ing data downloaded from a website may be offered by the charge or free any. The website 
may be managed by what [ not only ] the manufactiire manufacturer of a ceUular-phone terminal 
manages but the third person. Moreover, the color setting software for creating the 
above-mentioned color setting data on a personal computer may be offered by the download from 
record media and websites, such as CD-EOM, and may be offered by the charge or free any. 
[0058] 

[The conclusion of the gestalt of operation] 

As explained above, according to the cellular-phone terminal of the gestalt of this operation, 
simply and freely, a user changes the color and pattern of a case and can customize to oneself 
liking. Thereby, a user can jB.IL with the world desire of having the cellular-phone terminal of only 
one design. . * 
[0059] 

Moreover, according to the gestalt of this operation, the service which offers the color setting 
data for setting up the color and pattern of a case of a cellular-phone terminal, the service which 
offers the software which can create color setting data itself with a personal computer etc. are 
reahzable. Therefore, a supply manufacturer, a vender, etc. of a cellular-phone terminal can 
provide a user with the cellular-phone terminal of various colors or a pattern, without making an 
inventory and management cost increase. 
[0060] 

In addition, e^lanation of. the gestalt of operation mentioned above is an example of this 
invention. For this reason, if this invention is range which does not deviate from the technical 
thought concerning this invention, without being Umited to the gestalt of operation mentioned 
above, it is needless to say for various modification to be possible according to a design etc. 
[0061] 

For example, the electronic equipment of this invention is not hmited to a cellular-phone 
terminal. That is, a pocket mold and a non-portable type are not asked, but it can apply to 
various electronic equipment. Home electronics, such as a digital camera, AV (Audio Video) 
device, a refrigerator, and a washing machine, a cleaner, are sufficient as these various electronic 
equipment. 
[0062] 

Moreover, the color variant part material which changes a color by controlHng not electric field 
like an electronic paper but temperature and humidity may be used for the electronic equipment 
of this invention. 
[0063] 

[Effect of the Invention] 

Since according to this invention a part of case front face [ at least ] is made with color variant 
part material and it is made based on color setting information as modification of the color of the 
color variant part material is possible, a user can change simply and freely designs, such as a 
color of the case of electronic equipment, such as a portable telephone, and a pattern, into a 
favorite design. Therefore, a user can fill with the world the desire referred to as wanting to own 
the electronic equipment of the only design. Moreover, since it becomes unnecessary for the 
supply manufacturer and vender of electronic eqviipment to have electronic equipment of various 
colors or a pattern as an inventory, they can reduce inventory cost and management cost^ 
[Brief Description of the Drawings] 

[Drawing l] It is the perspective view showing the condition of having folded up the 
cellular-phone terminal of the gestalt of this operation to double fold. 

[Drawing 2] It is in the condition which opened the cellular-phone terminal of ^ the gestalt of this 
operation, and is a perspective view by the side of a hquid crystal display. 

[Drawing 3] It is in the condition which opened the cellular-phone terminal of the gestalt of this 

operation, and is a perspective view by the side pf a tooth back. 

[Drawing 4] It is drawing used for principle explanation of an electronic paper. 

[Drawing 5] It is drawing showing the example of arrangement of each globular form particle in 

case an electronic paper reahzes color display. 

[Drawing 6] It is the block diagram showing the internal configuration of the ceUular-phone 
terminal of the gestalt of this operation. 
[Description of Notations] 

the 1 ~ 1st case, and 2 - the 2nd case, 2b" tooth back, 4 - key carbon button, and 5 - a jog dial, 6 
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" liqiiid crystal display, the 9 " infrared transceiver section, and 10 - an LED light-emitting 
part, 40 communication link block, 60 - control block, and 61 - CPU, a 77 - electronic paper 
controller, a 78 " electronic paper, and 101 - a globiiLar form particle, the 102,103 - transparent 
electrode film a 104 - transparence protective coat, and 105 - " a white protective coat, a 106 — 
cavity, and 107 - transparence silicon jpesin 



